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[57] ABSTRACT

A seal for use in fluid couplings, such as those utilized in
compressed air braking systems for tractor trailers and
the like, has a lower portion, an intermediate portion,
and an upper portion. The outer diameter of the inter-
mediate portion is less then the outer diameters of the
lower and upper portions and the outer diameter of the
upper portion is less then the outer diameter of the
lower portion. A bore extends through the lower, inter-
mediate, and upper portions for providing fluid commu-
nication through the seal. The outer diameter of the
upper portion and the upper surface of the upper por-
tion at the bore are formed to have bevels such that the
propensity for swaging or folding over of the upper
surface during the coupling process is reduced. The seal
is molded of polyurethane and color coded to mitigate
the potential for cross connecting of the normal and

emergency compressed air lines of a truck’s braking
system.

8 Claims, 2 Drawing Sheets
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GLAD HAND SEAL

FIELD OF THE INVENTION

The present invention relates generally to fluid cou-
plings and more particularly to an improved glad hand
seal such as those utilized in the compressed air braking
systems of tractor trailers and the like.

BACKGROUND OF THE INVENTION

Compressed air braking systems such as those used in
tractor trailers and the like are well known. In such
systems, an air compressor, typically located proximate
the engine in the truck, provides compressed air to the
brakes of both the truck and the trailer portions of the
tractor trailer. Flexible hoses having glad hand cou-
plings are utilized to provide fluid communication from
the truck to the trailer.

Such glad hand couplings comprise generally identi-
cal mating connectors. Rubber seals are utilized to pro-
vide a substantially leak free connection. To effect mat-
ing of the glad hand couplings, the two corresponding
connectors are positioned perpendicular to one another
with their rubber seals laminarly juxtaposed. With the
glad hand couplings so positioned, they are rotated
approximately ninety degrees, i.e., into alignment with
one another, to compress the rubber seals and lock the
two glad hand couplings together. In the locked posi-
tion, the glad hand seals are pressed tightly together
such that compressed air tends to flow through the
couplhing without leaking from between the seals.

However, contemporary rubber seals exhibit a pro-
pensity to deform or swage during the coupling pro-
cess. Swaging typically occurs as the rubber seals of the
two glad hand couplings are slid into laminar juxtaposi-
tion. Often, a portion of one seal, typically the aperture
thereof, will engage the periphery of the opposite seal
and cause the engaged portion thereof to roll or curl
back toward the center of the seal. Such curling or
deformation of the seal, known as swaging, both in-
creases the likelihood of a leak occurring and structur-
ally weakens or damages the seal. The likelihood of a
leak occurring is increased since the curled portion of
the seal prevents proper mating of the two glad hand
seals and tends to provide a path for air leakage there-
along.

The deformed seal may be structurally weakened or
damaged, particularly as a consequence of prolonged or
repeated deformation, due to excessive stretching of the
rubber. This stretching commonly results in cracking or
tearing of the seal, thus contributing to its tendency to
- leak. ‘

The propensity for swaging of contemporary glad
hand rubber seals i1s enhanced by the sharply angled,
thin peripheral edge portion of the rubber seal. The
sharply angled thin periphery of the upper portion of
contemporary glad hand seals 1s very flexible and thus
susceptible to being pulled up, away from the glad hand
coupling, such that it may fold or curl back toward the
bore or opening thereof.

The propensity for contemporary glad hand seals to
swage 1s further enhanced by the sharp, right angle,
non-beveled, diameter of the bore at the upper surface
of the seal. This sharp, non-beveled diameter tends to
engage the outer periphery of the upper surface of an
opposing seal during the mating process, thereby pull-
ing it toward the bore thereof as the rubber seals of the
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two glad hand couplings are brought into laminar juxta
position.

Additionally, compressed air braking systems such as
those utilized on tractor trailers commonly utilize dual
braking systems having both normal and emergency
compressed air sources, conduits, and cylinders. Be-
cause the compressed air couplings of both normal and
emergency compressed air braking systems are identi-
cal, there is an ever present potential for incorrectly or
cross connecting the two systems such that the emer-
gency air source is in fluid communication with the
normal braking system of the trailer and the normal air
source is in fluid communication with the emergency
braking system of the trailer.

While such cross connecting may not necessarily
present an immediate hazard, it does have potential
drawbacks. For example, such improper connection
could potentially lead to cross-contamination of the
two, i.e., normal and emergency, braking systems in the
event that one of the systems should become contami-
nated with dirt, oil, or some other undesirable material.

Furthermore, in some instances the normal and emer-
gency compressed air braking systems may not com-
prise identical components, i.e. compressed air sources,
conduits, and/or cylinders. The compressor of the
emergency system may not be designed for use with the
cylinders of the normal systems, for example. Thus,
inadvertent cross oonnection may result in suboptimal
performance of the tractor trailer’s braking system.

As such, it is generally considered undesirable to
improperly hook up or cross connect the normal and
emergency compressed air braking systems. However,
it is generally not desirable to form the normal and
emergency glad hand couplings such that they cannot
be cross connected because such cross connecting is
occasionally necessary. This might occur, for instance,
if a malfunction occurred in the air source for the nor-
mal system and a separate malfunction occurred in the
emergency braking system of the trailer. The occur-
rence of two such malfunctions would render both the
normal and the emergency braking systems of the truck
inoperative, unless the two braking systems are cross
connected to utilize the air source of the emergency
braking system with the trailer’s normal braking system
such that one complete, functioning braking system is
provided. Although not a desirable situation, the cross
connecting repair does provide an emergency means for
continuing operation of the vehicle until a proper repair
can be effected.

Thus, although such compressed air systems have
proven generally suitable for their intended purposes,
they possess inherent deficiencies which detract from
their overall safety and effectiveness. In view of the
shortcomings of the prior art, it is desirable to provide
an improved seal for glad hand couplings and the like
which exhibits a reduced propensity for swaging during

the coupling process and which reduces the likelihood
of cross connecting.

SUMMARY OF THE INVENTION

The present invention specifically addresses and alle-
viates the above mentioned deficiencies associated in
the prior art. More particularly, the present invention
comprises a seal for use in fluid couplings, such as those
utilized in glad hand compressed air braking systems for
tractor trailers and the hke.

The seal has a lower portion, an intermediate portion,
and an upper portion wherein the outer diameter of the
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intermediate portion is less then the outer diameters of
the lower and upper portions and the outer diameter of

the upper portion is less then the outer diameter of the
lower portion. A bore extends through the upper, inter-
mediate, and lower portions for providing fluid commu-
nication through the seal.

The outer diameter of the upper portion as well as the
upper surface of the upper portion at the bore are
formed to have bevels such that the propensity for
swaging or folding over of the upper surface during the
coupling process is reduced. The seal is moided of poly-
urethane and color coded to mitigate the potential for
cross connecting of the normal and emergency com-
pressed air lines of a truck’s braking system.

10

The lower portion of the seal has an outer diameter of 15

between approximately 1% inch and approximately 14
inch, preferably 1 7/16 inch. The intermediate portion
has an outer diameter of between approximately 1 1/16
inch and approximately 1 3/16 inch, preferably approxi-
mately 14 inch. The upper portion has an outer diameter
of between approximately 1} inch and 1§ inch, prefera-
bly approximately 1 5/16 inch. The bore preferably has
a diameter of approximately § inch. The seal is prefera-
bly approximately § inch thick.

A bevel formed upon the outer diameter of the upper
portion has a radius of at least approximately 1/64 inch,

preferably of approximately 1/32 inch.

~ The bore of the seal, at the upper surface thereof, has
a bore bevel formed thereon having a radius of at least
approximately 1/64 inch, preferably approximately
1/32 inch.

The bevel formed upon the outer diameter of the
upper portion of the seal eliminates the thin, flexible
periphery of the prior art and consequently mitigates
the likelihood of swaging. The periphery of the upper
portion of the glad hand seal of the present invention is
substantially more rigid than that of the prior art. Thus,
being more rigid and lacking the sharp, flexible periph-
ery of the prior art, the upper surface of the glad hand
seals of the present invention cannot be easily rolled or
folded over toward the bore thereof. As such, the glad
hand seals of the present invention are substantially less
likely to leak and/or to incur wear or damage as a result
of swaging.

The likelihood of swaging is further reduced in the
glad hand seals of the present invention by the forma-
tion of the bore bevel at the upper surface of the bore.
Swaging generally occurs in prior art devices when the
right angle, i.e. non-beveled, bore engages the upper
portion of a mating seal and forces it to roll back or foid
over. By beveling the upper surface of the bore, its
ability to engage and fold or roll over the upper surface
of a mating seal is substantially reduced.

Thus, the combination of beveling the outer diameter
of the upper portion of the glad hand seal and beveling
the upper portion of the bore thereof, makes swaging
extremely unlikely. This both increases the life of the
seal and reduces the likelihood of leaks occurring in the
normal and emergency compressed air braking systems
of tractor trailers and the like.

The seals are color coded to distinguish their use
between the normal and emergency compressed air line
couplings to mitigate the potential for cross connecting
thereof. The seals to be utilized in the glad hand cou-
plings of the normal compressed air braking system are
preferably colored blue and the seals to be utilized in the
glad hand couplings of the emergency compressed air
braking system are preferably colored red. Those
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skilled in the art will recognize that various other color
configurations are likewise suitable.

These, as well as other advantages of the present
invention will be more apparent from the following
description and drawings. It is understood that changes
in the specific structure shown and described may be
made within the scope of the claims without departing
from the spirit of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a tractor trailer illustrating
the use of glad hand couplings in the normal and emer-
gency compressed air braking systems thereof;

FIG. 2 is a perspective view of two glad hand cou-
plings positioned such that they are ready to be attached
to one another;

FIG. 3 is a perspective view of the glad hand cou-
plings of FIG. 2 after attachment thereof has been ef-
fected;

FIG. 4a is a perspective view of a prior art glad hand
seal;

FIG. 4b is a cross-sectional side view taken along
lines 46 of FIG. 4a;

FIG. 5a is a perspective view of the glad hand seal of
the present invention;

FIG. 5b is a cross-sectional side view taken along
lines Sb of FIG. 3a;

FIG. 6a is a cross-sectional side view of two prior art
glad hand seals in the process of mating;

FIG. 6b is a cross-sectional side view of the two glad
hand seals of FIG. 6a after mating has been effected and
illustrating swaging of the lower seal;

FIG. 6c is a perspective view of the glad hand seals of
FIG. 65 having a portion of the upper seal broken away
to better illustrate swaging of the lower seal;

FIG. 7 is a cross-sectional side view of two glad hand
seals of the present invention in the process of mating;
and
~ FIG. 8 is a cross-sectional side view of the two glad
hand seals of FIG. 7 at the completion of the mating
process.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The detailed description set forth below 1n connec-
tion with the appended drawings is intended as a de-
scription of the presently preferred embodiment of the
invention, and is not intended to represent the only form
in which the present invention may be constructed or
utilized. The description sets forth the functions and
sequence of steps for constructing and operating the
invention in connection with the illustrated embodi-
ment. It is to be understood, however, that the same or
equivalent functions and sequences may also be accom-
plished by different embodiments that are also intended
to be encompassed within the spirit and scope of the
invention.

The glad hand seal of the present invention 1s illus-
trated in FIGS. 1-3, 54, 55, 7, and 8 which depict a
presently preferred embodiment of the invention.
FIGS. 4q, 4b, 6a, 6b, and 6¢ depict prior art seals and the
problems associated therewith.

Referring now to FIG. 1, a tractor trailer 10 compris-
ing 2 truck 12 and trailer 14 typically utilizes a com-
pressed air braking system having normal and emer-
gency air sources or compressors (not shown), actua-
tors or air cylinders (not shown) on each of the wheels
of the truck 12 and trailer, and interconnecting normal
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16 and emergency 18 air hoses for providing com-
pressed air from the air source to the cylinders of the
trailer 14. Glad hand couplings 20 are commonly uti-
lized to effect connection of the normal 16 and emer-
gency 18 compressed air lines from the cab 12 to the
trailer 14.

Referring now to FIG. 2, each glad hand 20 com-

prises a fitting 22 by which the glad hand is connected
to a compressed air conduit 24. The glad hand further
comprises a body 26 within which the glad hand seal 30
1s disposed. Each glad hand further has a paw 36 ex-
tending from the distal end thereof and a catch 38 on the
proximal end thereof. The paws 36 and catches 38 of
identical, mating couplings are configured such that the
paw 36 of each coupling 20 is configured to be received
by and detentably captured within the catch 38 of the
coupling 20 to which it 1s mated.
- Mating of two glad hand connectors 20 is accom-
plished by first disposing the connectors approximately
perpendicular to one another (as illustrated in FIG. 2)
with the glad hand seals 30 thereof in laminar juxtaposi-
tion. The paw 36 of each coupling 20 is positioned such
that it is about to enter the catch 38 of the other cou-
pling 20. Rotating one coupling 20 by approximately
ninety degrees such that the conduits 24 thereof are
in-line (as illustrated in FIG. 3), causes the paws 36 of
each coupling 22 to be received within and detentably
engaged to the corresponding catches 38 of the other
coupling 20. This rotation additionally forces the bodies
26 of the two connectors together, thus compressing the
glad hand seals 30 thereof into a substantially leak-free
mating Or engagement.

Referring now to FIGS. 4¢ and 4b, a prior art glad
hand seal 30a 1s illustrated. The prior art glad hand seal
comprises a lower portion 42, an intermediate portion
44 formed upon the lower portion 42, and an upper
portion 46 formed upon the intermediate portion 44,
The diameter of the intermediate portion 44 is less than
the diameters of the lower portion 42 and upper portion
46. The diameter of the upper portion 46 is greater than
the diameter of the lower portion 42. The bore 52 has a
sharp, 1.e. right angle, periphery 54 at the upper surface
56 of the upper portion 46.

The periphery of the upper portion 46 forms a sharp
edge 58. The thickness of the upper member 46 is re-
duced considerably at the periphery or sharp edge 58
thereof. Glad hand seals of the prior art are comprised
of natural rubber. The sharp edge 58 is consequently
substantially flexible.

Referring now to FIGS. 64, 60 and 6¢, 2 problem
commonly associated with prior art glad hand seals,
known as swaging, is illustrated. With particular refer-
ence to FIG. 6a, during the mating process, the upper
surfaces of two glad hand seals 32a and 34¢ frictionally
engage and rub across each other as the glad hand seals
32z and 34g are brought into laminar juxtaposition.
During this process, it i1s not uncommon for the right
angle or non-beveled upper surface or periphery 54 of
the bore 52 of one seal to engage the outer periphery or
sharp edge 58 of the other seal.

With particular reference to FIG. 65, the engagement
of the sharp edge 58 of the lower seal 34¢ with the
non-beveled upper surface or periphery 54 of the bore
52 frequently results in rolling over or swaging of the
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seals. This results in undesirable stresses in the lower
seal 34a which may result in wear or tearing thereof.
Additionally, a proper seal is not formed due to the
introduction of the sharp edge 58 at the mating surfaces
of the upper 32¢ and lower 34a glad hand seals. Thus,
such swaging i1s undesirable.

"~ Referring now to FIGS. 5a and 55, an improved glad
hand seal 306 of the present invention is illustrated. The
improved glad hand seal 306 of the present invention is
specifically configured to mitigate the likelihood of
swaging the during the coupling process. As in the prior
art, the improved giad hand seal comprises a lower
portion 42, and intermediate portion 44, and an upper
portion 46. A bore 52 extends through the lower 42,
intermediate 44, and upper 46 portions to provide fluid
communication therethrough. The likelihood of swag-
ing is mitigated by forming bevels upon both the outer
periphery of the upper surface 46 thereof and upon the
upper surface of the bore S2.

The lower portion 42 of the seal has an outer diame-
ter of between approximately 13 inch and approxi-
mately 14 inch, preferably 11 7/16 inch. The intermedi-
ate portion 44 has an outer diameter of between approx-
imately 1 1/16 inch and approximately 1 3/16 inch,
preferably approximately.14 inch. The upper portion 46
has an outer diameter of between approximately 14 inch
and 1§ inch, preferably approximately 1§ inch. The bore
52 preferably has a diameter of approximately £ inch.
The seal is preferably approximately § inch thick.

A bevel 60 formed upon the outer diameter of the
upper portion has a radius of at least approximately
1/64 inch, preferably of approximately 1/32 inch.

The bore 52 of the seal, at the upper surface 56
thereof, has a bore bevel 62 formed thereon having a
radius of at least approximately 1/64 inch, preferably
approximately 1/32 inch.

With particular reference to FIG. §b, the rounded
edge or bevel 60 1s formed at the outer periphery of the
upper portion 46. This eliminates the sharp edge 58
present 1n the prior art glad hand seal. It consequently
makes the thickness of the matenial at the periphery of
the upper surface 46 of the seal substantially greater and
consequently more rigid.

The bore bevel 62 i1s formed at the juncture of the

upper surface 56 of the upper portion 46 in the bore 52,

thus eliminating the right angle 54 of the prior art.

Referring now to FIG. 7, as the upper glad hand seal
326 of the present invention slides across the lower glad
hand seal 345 of the present invention, the upper surface
peripheral bevel 60 of the lower seal is not likely to
catch upon the bore bevel 62 of the upper seal 325, thus
substantially reducing the likelihood of swaging. In-
deed, the increased rigidity of the periphery of the
upper portion 46 of the glad hand seal of the present
invention at the bevel 60 further reduces the likelihood
of swaging. Forming the glad hand seal of the present
invention from a material having a lower coefficient of
friction than that of rubber, preferably polyurethane,
further reduces the likelihood of swaging.

Referring now to FIG. 8, coupling of the upper 325
and lower 34b glad hand seals of the present invention
1s 1llustrated. Swaging does not occur and consequently
a rehable, effective, and long lasting couphing is
achieved.

It 1s understood that the exemplary glad hand seal
described herein and shown in the drawings represents
only a presently preferred embodiment of the invention.
Indeed, various modifications and additions may be
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made to such embodiment without departing from the
spirit and scope of the invention. For example, the seal
need not be configured precisely as described and 1llus-
trated in the drawings, rather, it is only essential that the
upper portion thereof be formed in a manner which
mitigates the potential for swaging, i.e. is thicker and
more rigid at its periphery. Also, color coding of the
seals need not comprise the formation of seals having a
uniform, homogeneous, color throughout. Rather, vari-
ous means for applying or forming colors upon the seal,
i.e. striping, dots, etc., are likewise contemplated.

Furthermore, application of the improved glad hand
seal of the present invention need not be himited to use
in tractor trailers. Rather, those skilled in the art will
- recognize that various other uses also exist. Thus, these
and other modifications and additions may be obvious
to those skilled in the art and may be implemented to
adapt the present invention for use in a variety of differ-
ent applications.

What is claimed is:

1. A seal for use in fluid couplings, said seal compris-

ng;

a) a lower portion;

b) an intermediate portion disposed above said lower
portion;

c) an upper portion disposed above said intermediate
portion;

d) a bore extending through said lower, intermediate,
and upper portions for providing fluid communica-
tion through the seal;

e) a bore bevel formed upon the upper portion about
said bore; and

f) wherein the bore bevel formed upon the upper
portion mitigates the likelihood for swaging during
the coupling process.

2. The seal as recited in claim 1 wherein the bore

bevel formed upon the upper portion about said bore
has a radius of at least approximately 1/64 inch.
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3. The seal as recited in claim 1 wherein said bore
bevel formed upon the upper portion about said bore
has a radius of approximately 1/32 inch.

4. The seal as recited in claim 1 further comprising a
color code formed upon said upper portion to distin-
guish use between normal and emergency compressed
air line couplings in a truck braking system.

§. The seal as recited in claim 1 wherein the seal 1s
substantially comprised of a first color to indicate that it
is to be used in the normal compressed air line coupling
and is substantially comprised of a second color to indi-
cate that it is to be used in the emergency compressed
air line coupling.

6. The seal as recited in claim § wherein the first color
is blue and the second color is red.

7. The seal as recited in claim 1 wherein said lower,
intermediate, and top portions are formed of polyure-
thane.

8. A seal for use in fluid couplings, said seal compris-
ing:

a) a lower portion;

b) an intermediate portion disposed above said lower

portion;

c) an upper portion disposed above said intermediate
portion;

d) said lower, intermediate, and upper portions are
comprised of polyurethane to reduce friction dur-
ing the mating process to mitigate the probability
of swaging;

e) a bore extending through said lower, intermediate,
and upper portions for providing fluid communica-
tion through the seal;

f) a bore bevel formed upon the upper portion about
said bore; and

g) a color code formed upon said upper portion to
distinguish use between normal and emergency
compressed air line couplings in a truck braking
system;

h) wherein the bore bevel formed upon the upper
portion mitigates the likelihood for swaging during

the coupling process.
¥ * * % %
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